Abstract
± 11.7 years (range, 25-83 years). The patients weighed 71.4 ± 10.7 kg (range, 45-95 kg) and had ASA physical status classifications of Ⅱ (79 patients) or Ⅲ (103 patients). Ninety-five patients had a CTP classification of A and 87 had a CTP classification of B. Intravenous anesthesia was successful in all cases. The mean anesthesia time was 33.1 ± 5.8 min. The mean recovery time was 12.3 ± 3.7 min. Hypotension occurred in two patients (1.1%, 2/182). No patient showed hypertension during the endoscopic therapy procedure. Bradycardia occurred in one patient (0.5%, 1/182), and hypoxia occurred in one patient (0.5%, 1/182). All complications were easily treated with no adverse sequelae. All endoscopic procedures were completed successfully.
INTRODUCTION
Esophageal varices (EVs), a form of port-systemic collateral vessels, occur as a result of portal hypertension. Rupture of EVs can cause variceal hemorrhage, which is among the most common lethal complications of liver cirrhosis [1] . Since the red color sign (RCS) is considered to be a sign of bleeding of EVs [2] , identification of the RCS is thought to be necessary to prevent potentially fatal massive bleeding from EVs.
Although endoscopic findings are typically evaluated with the naked eye, this approach cannot be used to assess deep collateral vessels to identify the RCS. Therefore, endoscopic ultrasonography, which was developed to evaluate diseases of the mediastinum, is used to visualize the collateral channels that surround the distal esophagus and upper stomach [3] [4] [5] [6] [7] [8] [9] [10] , and may enhance variceal detection and improve therapeutic targeting [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . Endoscopic variceal ligation (EVL) and endoscopic injection sclerotherapy (EIS) are the two major techniques used in endoscopic EV therapy [21] . Propofol is widely used during painless endoscopy because of its rapid onset and rapid recovery properties [22, 23] . Intravenous injection of propofol during endoscopic EV therapy can reduce the complications associated with poor patient cooperation. Because of complications related to bleeding during EVL or EIS, endotracheal intubation is essential for these procedures. However, due to its weak analgesic effect, intraoperative pain stimulation is greater, leading to overt physical movements, thus affecting the operation. Since analgesics are often required to ensure a successful operation [24] , in this study, we used a combination of sufentanil and propofol injection for the endoscopic treatment of EVs, and evaluated the safety and efficacy of this combination. This study was approved by the Institutional Review Board and Ethics Committee of The Sixth People's Hospital of Dalian, Dalian, China. All patients voluntarily chose their own therapeutic course and provided written informed consent for their participation in this study.
MATERIALS AND METHODS

Patients
Devices
Standard monitoring was performed in the endoscopy center and included electrocardiography, noninvasive arterial blood pressure monitoring, and pulse oximetry. Bispectral index (BIS) values (A2000 BIS XP monitor, version 3.2; Aspect Medical System, Inc.; Newton, MA, United States) were obtained and recorded. The BIS smoothing period was set to 15 s.
EIS was performed using a standard endoscope (SV-290; Olympus Corporation; Tokyo, Japan). The endoscopic puncture needle used for EIS was a 23-gauge Varixer needle (Single Use Injector NM-400L-0423; Olympus Corporation; Tokyo, Japan). We performed 3-5 punctures per EV. We used lauromacrogol injection (10 mL/100 mg, Tianyu Pharmaceutical Co., Ltd., Xi' an, China) as the sclerosant in a low-cost and efficient EIS procedure that was technically easy to perform. All patients were treated by a single operator who had more than 10 years of experience as an endoscopist. The operator also had more than 5 years of experience as the main EIS operator.
Procedure
The patients were placed in the supine position. Electrocardiography, noninvasive arterial blood pressure monitoring, and pulse oximetry were performed. We injected 0.5-1 μg/kg sufentanil to induce mild sedation and suppressed the stress response during intubation. Anesthesia was induced using 1-2 mg/kg propofol and maintained using 2-5 mg/kg propofol per hour. Scoline and cisatracurium were injected as a part of the endotracheal intubation procedure. EIS was performed after endotracheal intubation ( Figure 1 ).
Intravariceal injection sequential therapy was also performed ( Figure 2 ). Patients with EVs of grades ≥ F2 and a moderate to severe RCS were included in the study. The sequential therapy was carried out over two sessions. During the first session, two EIS procedures were performed at a 7-d interval. The puncture was performed 3-5 times per esophageal varix, from the cardia to the esophagus. Two weeks after the first session, gastroscopy was performed to evaluate the EVs. If the EVs were still present, the patient was treated a second time. In order to exclude interclass bias, in this study, we evaluated data related to the first endoscopic procedure only.
The following data were obtained: Age, sex, weight, ASA physical status, CTP classification, indications, preanesthetic problems, endoscopic procedure, successful completion of the procedure, anesthesia time, and anesthesia agents. Adverse events were also recorded, including hypotension (defined as a blood pressure reduction of 20% from baseline and below normal for the patient's age), hypertension (defined as a blood pressure elevation of 20% from baseline and above normal for the patient's age), bradycardia (defined as a heart rate reduction of 30% from baseline and below normal for the patient's age), and hypoxia (defined as oxygen desaturation with SpO2 < 90%). All anesthesia procedures were conducted by an experienced anesthetist.
Patient follow-up
After the endoscopic treatment, patients were followed up for at least 6 mo through bedside appointment or telephone contact to assess re-bleeding, complications, and mortality.
RESULTS
The patients received propofol and sufentanil injections during endotracheal intubation. Propofol anesthesia was provided during 182 procedures involving patients (140 men and 42 women) aged 56.1 ± 11.7 years (range, 25-83 years) and weighing 71.4 ± 10.7 kg (range, 45 -95 kg). The mean anesthesia time was 33.1 ± 5.8 min. The mean recovery time was 12.3 ± 3.7 min. Hypotension occurred in two patients (1.1%, 2/182). In 1 patient, the blood pressure decreased from 135/80 mmHg to 100/60 mmHg during the endoscopic procedure. After rapid rehydration, the blood pressure returned to 130/75 mmHg. For the other patient, the blood pressure decreased from 145/90 mmHg to 108/65 mmHg during the endoscopic procedure. After rapid rehydration, blood pressure returned to 135/75 mmHg. No patient developed hypertension during endoscopy. Bradycardia and hypoxia occurred in one patient each (1/182; 0.5%). In this patient, the heart rate decreased from 82 beats per minute (bpm) to 56 bpm. After intravenous injection of 0.5 mg atropine, the heart rate returned to 77 bpm. All complications were the procedure and the risk of complications. Hence, EIS was selected for the present study.
EIS is typically performed using one of the two methods. The first involves mucosal injection of sclerosant around the EVs, which results in a lower incidence of bleeding complications, while the other involves intravariceal injection of sclerosant, which is more effective. We performed intravariceal injection and sequential therapy in this study and achieved a success rate of 100%. Although EIS is an inexpensive, easily performed, and effective method, there are several complications associated with this technique. A previous study showed that minor complications such as low-grade fever, chest pain, and dysphagia can occur within the first 24-48 h after the procedure; however, they do not require treatment [1] . Local complications, such as esophageal ulcers, ulcer-related bleeding, and esophageal strictures, are also associated with EIS. Most of these complications occur due to incorrect injections or high sclerosant concentrations [1] and usually heal after omeprazole treatment. Esophageal stenosis occurs in 2%-10% of cases. In this study, the observed complications were minor and did not require intervention. After two treatment sessions, the recurrence rate of EVs was lower than 5% at the 1-year follow-up. Esophageal stenosis occurred in four patients about 2 wk after the last EIS. The symptoms of esophageal stenosis were relieved after endoscopic balloon dilation. Esophagogastric varices are the most significant type of varices because their rupture results in variceal hemorrhage, which is among the most common lethal complications of cirrhosis. The presence of cirrhosis is independently associated with a 47% increase in the risk of postoperative complications and a greater than 2-fold increase in the risk of in-hospital mortality in patients undergoing elective surgery [35] . CTP scores have traditionally been used to assess the risk of mortality in patients with liver disease scheduled to undergo surgery [36] [37] [38] [39] . Therefore, anesthesia for patients with liver cirrhosis is a significant challenge. The choice of anesthetic agent is based on variables such as protein binding, distribution, and drug metabolism. For easily treated, with no adverse sequelae. Intravenous anesthesia was successful. In addition, all endoscopic procedures were completed successfully.
In the study, the observed complications were minor and did not require intervention. After two therapy sessions, the recurrence rate of EVs was lower than 5% at the 1-year follow-up. Esophageal stenosis occurred in four patients at about 2 wk after the last EIS. The symptoms of esophageal stenosis were relieved after endoscopic balloon dilation.
DISCUSSION
In the present study, propofol was administered in combination with sufentanil to patients who underwent EIS for esophageal varices. The combination was found to facilitate safe and successful completion of the EIS procedure.
Portal hypertension increases blood flow and results in engorgement of the collateral vessels surrounding the lower esophagus and proximal stomach, leading to a build-up of gastroesophageal varices in approximately 50% of patients with cirrhosis [25] . Once varices have been diagnosed, variceal bleeding has been reported to occur at a yearly rate of 10% -15% [26] , and is associated with high morbidity and mortality in patients with liver cirrhosis. Treatment for prevention of EV bleeding is therefore required when large varices are present.
EIS or EVL is the initial endoscopic treatment selected for EVs. The 4 th International Baveno Consensus [27] on Portal Hypertension recommends band ligation as the first-choice therapy, with sclerotherapy as a second-choice procedure. Ligation leads to lower complication rates and higher survival rates [28, 29] .
Additionally, EVL is popular worldwide because of the convenience of the procedure. However, the 5-year cumulative recurrence rate of EVs after EIS using intravariceal injection is 32% [30] , which is markedly lower than that after EVL (80%) [31] [32] [33] . According to Triantos and colleagues [34] , when band ligation is employed, it is necessary to withdraw the endoscope for system assembly, potentially increasing the duration of procedures requiring sedation, propofol is preferable to benzodiazepines, as it has a shorter time to sedation and a shorter recovery time in patients with cirrhosis [40] . Propofol is widely used because of its rapid onset and high recovery quality in painless endoscopy. Intravenous injection of propofol for endoscopic EV therapy can reduce the complications associated with poor cooperation of the patient and increase the comfort level of the patient during the endoscopic treatment. However, because of its weak analgesic effect, intraoperative pain stimulation is greater under propofol anesthesia and often appears in the form of marked physical movements, which may in turn affect the operation. Therefore, analgesics are often required to complete the operation. In the study by Zhang et al [22] , pain levels in 439 patients were evaluated after injections of propofol and different combinations of fentanyl, sufentanil, or remifentanil at doses of 0.1 μg/kg or 0.05 μg/kg during gastrointestinal endoscopy. They observed that the incidence of pain in the group that was administered both propofol and half the dose sufentanil (0.05 μg/kg) was significantly lower (33%) than that in the other groups.
In this study, propofol was combined with sufentanil. Considering that this combination was effective at half the dose, we used this dose, as our study included patients with liver dysfunction. The dosage of anesthetic drug used did not affect anesthesia. The complication rate was very low, and the complications were easily treated with no adverse sequelae. The mean recovery time was less than 13 min.
In conclusion, propofol and sufentanil injection during endotracheal intubation-assisted EIS is effective and safe. Controlled clinical trials with larger sample sizes and longer follow-up periods are necessary to further evaluate the value and limitations of this technique.
ARTICLE HIGHLIGHTS
Research background
Propofol is widely used during painless endoscopy because of its rapid onset and rapid recovery properties. Intravenous injection of propofol during endoscopic esophageal varices therapy can reduce the complications associated with poor patient cooperation. Because of complications related to bleeding during endoscopic variceal ligation and endoscopic injection sclerotherapy, endotracheal intubation is essential for these procedures. However, due to its weak analgesic effect, intraoperative pain stimulation is greater, leading to overt physical movements, and thus affecting the operation. Since analgesics are often required to ensure a successful operation, in this study, authors used a combination of sufentanil and propofol injection for the endoscopic treatment of esophageal varices.
Research motivation
Research objectives
To investigate the efficacy and safety of a combination of sufentanil and propofol injection in patients undergoing endoscopic injection sclerotherapy for esophageal varices (EVs).
Research methods
Patients with severe EVs who underwent EIS with sufentanil and propofol anesthesia between April 2016 and July 2016 were reviewed. Although at them hospital and sequential therapy were performed under endotracheal intubation, the authors only evaluated the efficacy and safety of anesthesia for the first EIS procedure. Patients were intravenously treated with 0.5-1 μg/kg sufentanil. Anesthesia was induced with 1-2 mg/kg propofol and maintained using 2-5 mg/kg propofol per hour. Information regarding age, sex, weight, American Association of Anesthesiologists (ASA) physical status, Child-TurcottePugh (CTP) classification, indications, preanesthetic problems, endoscopic procedure, successful completion of the procedure, anesthesia time, recovery time, and anesthetic agents was recorded. Adverse events, including hypotension, hypertension, bradycardia, and hypoxia, were also noted.
Research results
Propofol and sufentanil anesthesia was provided in 182 procedures involving 140 men and 42 women aged 56.1 ± 11.7 years (range, 25-83 years). The patients weighed 71.4 ± 10.7 kg (range, 45-95 kg) and had ASA physical status classifications of Ⅱ (79 patients) or Ⅲ (103 patients). Ninety-five patients had a CTP classification of A and 87 had a CTP classification of B. Intravenous anesthesia was successful in all cases. The mean anesthesia time was 33.1 ± 5.8 min. The mean recovery time was 12.3 ± 3.7 min. Hypotension occurred in 2 patients (1.1%, 2/182). No patient showed hypertension during the endoscopic therapy procedure. Bradycardia occurred in 1 patient (0.5%, 1/182), and hypoxia occurred in 1 patient (0.5%, 1/182). All complications were easily treated with no adverse sequelae. In addition, all endoscopic procedures were completed successfully.
Research conclusions
The use of propofol and sufentanil injection in endotracheal intubation-assisted EIS for EVs is effective and safe.
